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CX>MPLETE SPECIFICATION 

Improvementa rdating to MectrodialyUc Oells 



We, Tbz FBRMDxrr CompmtYj IxMrrsp^ 
a l^ddi compsixxyt of PenoHxtit House, 
QmmEx^bniry Ay&so&, Londozi, WA^ do hm^ 
by dedaie tlie ixwenticm, for \duch we pray 

5 that a patent may be granted to us, and 
metbod hv vikh it is to be petformed, to be 
particolaify desczibed in and by tbe f dlfndng 
statement: — 
It is kaam to lemove dissohed salts toa 

10 liqidds by passing the Hqmd*ia questioa 
tbroug^ tsvccj alfieniate cosnpaftnieiic of s 
nnilti-€QxzipaxtDQcnt eilectrodiafytic odl in 
whicb the ooflapaxtments are sqiaiatfid fcom 
one a&otiier by ioorselective xnemlnaiies. 

15 Ftocesses of ibis kind axe veiy stdtabte for 
the demioetalisatioxi of mter bf tbe passage 
of tbe water ditottgh compartQients eadi 
twuiided on one side by a cationr^elective 
ixietnbxane and on tiie otncr side by an anionr* 

20 sdedive memfaxBxiei wbile a second electro^ 
lyte ^usually also water) flows tiiroug^ ibe re- 
mahnng OQiiuiartnxents to (receive the icxts 
tcan^Mirted tfaoo^ tbe mcrobranes by tiie 
decttic cuitent flowing tbroog^ tbe cdL 

25 Wben tbe total amount dissolved solids in 
tbe water ms6et treatment faDs to about 500 
ppm or is no more tban thAn initially, it is 
necessary to apply so bigh a voltage to ^ cdl 
that the process ceases to be «CTnnmt'r. 

30 It is also blown to fill tbe oampartments 
widi granular ion-ezcbange materiaL Tbe 
advantage of doing ibis is tbat die overall 
electdcal resistance is reduced sriim the cson^ 
centiation of ionised dissolved solids in tbe 

95 bqidd is low, and consequently water ccHttaii>- 
ing less than 500 ppm total dissolved solids 
can be eoQBomicaliy treated. 

The granular ion-ezchange materials most 
widdy t^ed at die present time axe resLa beads 

40 of from 0^ to 1 mm in diameter. Now tiffi 
use of granules such as resin beads has several 
disadvantages. Firsts it is difficult to exsore 
tbat they arc initially distributed evenly with- 
in a ooir^aTtment sad tbat the several oom- 

45 partments ^rou^ vdiidi tbe liquid to be 
treated usoaily flows bi parallel stieems are 

lPriceSs.6d,Ti 



evenly padoed If one compartment contains 
more ^anuks than another, less liquid wiH 
flow dmmgfa it dian through the other. Next it 
is difficult to keep the granules in place in a 
compartment At the bcit tbe packed mass of 
granules becomes di^ilaced by liquid, with 
the result that channelling with its attoidant 
drav^4>acks occurs. It may even b^^en tbat 
some of the granules axe swqpt out of the coooh 
partmeat to lodge in and dog the passage 
through which wt liquid flows after leaving 
the c<Hx^)artment, 

AgaiQ» tiie assembly d a odl onntaming 
gxanoles is yoy tedious and it is difficult to 
prevent the graitniles ftcmi lodging between ibe 
surfaces which should mate to seal each comr 
partmenc tcooi tbe next. Furdierj where tbe 
pq^^pff^ twARR of granules touches tbe membxane 
laces tbe aeometry of the Ty\ass IS dUTereixt 
from tiiat m the remainder of tbe mass, and 
more liqdd tends to flow along the wafls ifaan 
throodi tbe bulk of the mass. This imeven 
flow u undesirable. Finally, if tiie ccam>art<- 
ments are padoed with granules tbe total re* 
sistance to tbe flow of ibe liquid is increased 
and tbe cost of pumping tbe liquid throt^ 
tbe cell is hig^ 

In our Application No. 40078/57 (Serial 
No. 8773Z39) we have described and claimed 
cells in wbidi we use not beads but sheets of 
material baving iooresEcbange properties. 

In our present invention we use fibrous mats 
of ion-esmange lesin. These mats pbysicalty 
resemble glass-flbre mats in coosisdng oi ran- 
dom interiodscd fibres. Such a tnat niiay be 
produced extruding a mixture of die ream 
ai^ a binder, e.g. a mixture as described in 
our Application No. 3956/58 (Serial No. 
858,137) dirou^ numorons fine orifices to 
jHodooe threads and allowbig the dn:eads to 
move downwards onto a sm)port to fonxi a 
mat CoQvaiieady tlie tbreadls may be severed 
into appropxiate lengths as they move down- 
wards. Tbe diameter of tbe tlneads is deter- 
mined essentially by the size of the spinneret 
orifices and may be, for example^ from 70 to 
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250/1, about 1502 /i being a convqiient size. 

fbe mats sSm passage of l^nii tiivoi^ 
tbe cDsnpaztmcnts vUfe incieasiDg ilie dtefr* 
tncal conductivity tbecdsL'Tbe niata nay be 

5 put £el all tbe coaqraztments bnt in g^oecal it 
u enough to put them in those oooBpaitnScoia 
duong^i 'which the liquid mider tB eaUirfn i 
flows and in vhidh tl^e dectcolytc cua ue nt ia* 
tion is Qt becomes low; 

10 Tbe mats may aE have imt-exdidnge pro- 
perties of xsoIy one Idnd, but if it is desired to 
have bodi cation-esciiangie and anion-excbaoge 
material in a 9ir%^ f^ cnmpartaxsot^ mats of 
bodi lands of rnaterial may be put m the com- 

15 partmoi^ or use be made of a sin^ mat 
0Qntatnmg'8Gm.e fibres having caticairezDd^nge 
pnipertles and some hscvfog anion-escfaange 
pn^>ertie^ the mat bdng nitade by extrndiog 
two xesios from difrVrciit containers in sndi a 

20 way Aat the xesulmnt thfttds intCTmintfe. 
' Tbe snata may advantagiBously be of sob- 



standally the same linear dimensions as the 
oompartments. Th^ may mbially be tUdoer 
rtian the widths of me coiiQ>8rtnients and oom- 
pxtssedwhea die -niiQle assembly fonnii^ die 25 
cdlistteJiteDedim. 

1» A multi-auii^iarcaaent dectrodxalydc cell 
b\ wbkh. tiie compartments aze s^arated from 
one anodier fay lOQ-fielective num:il3ran0^ and 30 
fibtOQs mats of ion-en^bange resin axe pro- 
vided m Goane or all of the oonq>axtDientB to 
mctease the electrical condtEctmcy tlietem 
while allowing the passage of liquid there- 
throu^bu ^5 

Z A oeE according to dafoi 1 m whidi the 
mats are of sdistmxtialfy tiie same linear 
dhnensions as the compartmfintBi* 
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following statement:—^ 
la oox Application No. 40078/57 (Serial 

45 *Na STTj^BS) V7e bave described a nnlti-^ 
oompattnient ekctrodialytic cell in vAicb die 
compartmentB are SQ>arated from one another 
by ionrfidectEve membranes and the cGnspsat- 
ments are flBed wzdi iof^eachange material in 

50 faaan <^ pboea having at one dnnen- 
Biony and pre£erabtj^ two dunensions^ distinctly 
larger than those <rf jpn-ftyrbange teams bea<u 
.wl^ had previoQ^^ been padsed in a celL 
Aooordtng to the present invention we fill 

55 compartments of a cdU.v?idi a fibrous mat of 
ioD-esdbange resin. Tb& matphysically re- 
sembles ^uss-JBbre mats in constsdng of taxH 
dom intedodoed fibres. ~Sndi a mat m^ be 
produced by extruding- the . resb tbrougih 

60 n um erous fij^ mifioes to pibdnce threads mi 
' aOowing the tioeads to move downwards onm 
a support to iform a mat. Gonvenkntly the 



threads may be sever ed Into^ appropriate 
lengdis as xbsj move downwards. The dia^ 
meter of die thmds is determined essendally €S 
by tbe size of the spinneret (Mcifices and may 
examp^ finmi 70 to TSOfJi, about 1 50y< 
being a coEOvemoDt size. 

As in our previon s invention, die pieces 
fdcmed by tbe mats ma3r all have ion^change 70 
^tapcidea of mfy one land, bat if it is d^ired 
to have liodi jcadonrcachange and anion- 
exdiange material in a smgje comparttnem^ 
pieces of both kinds of msmal may be put 
m the compartment or use may be niade of a 75 
single mat contaimng some fibres having 
catumrescdiange propmies and' some having 
anicn^exchai^ properdesy the mat being made 
by eytnrdhig two resins fnm dtfiietent coo- . 
tainers bi Eodi a w^y that the fesahaiit dircads 90 
fntermh^gtei 
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